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8liil&fcJ;S^^ h*©^£WbT&s #W^H#J$g£H (7°n^;p— t?) 
©i££jfo£Wb£:#& [J. Biol. Chem., U9, 707-720 (1937)], mmtTKST 

t-RNA &fmm*mmt mmm w-mm ^&m, mmm 58-209991 

■^&ms #HBS 58-209992 59-106298 -t^X #U*\/-A^ 

7? h^>>-fe*~ If NRPS «-T) [Chem. Biol., 7, 373-384 

: (2000 k FEBS Lett., 498. 42-45 (2001 k ^BfSfFSI 5795738 ^ *S^fFf§ 5652116 

j&owt&wm i: o fc^M^* 5 ^ s o w%b&7 ^ y t->;i/ t-RNA evmrnzmm-r 
zxmwts mmom^ m&Mv&j&Rjfoomk&mmt^smm&ifi&Zo nrps 

%Zt&®MT-&ZZt, 4' -^7^>rN> (4' 

-phosphopantethe ine) (D^ifi^WX &%>Zb1?t>, $J2Ssft&M3£& i: fcfcv> * & V % 0 
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[New Frontiers in Screening for Microbial Biocatalysts, p. 201-210, Elsevier, 
Amsterdam (1998);fe«fctmilBg 62-208297 ^SSSL * &T*W&n*&m't%®&® 
0«#:*#*«lfcfflV^fc7'^^;^^■;^7 3:-;^7 , 7 = >CD»5S^S 8-22238 

£j$f 5tS££Wf SBPUfcfcJktlTlr^ [Agric. Biol. Chem., 49,. 1567-1572 

(1985): ^ ^^2^00-7^ sWLifim^ffi&XsityvYv^yyfrby 

Biosci. Bioeng., 89> 602-605 (2000k New Frontiers in Screening for Microbial 
Biocatalysts, p. 167-171, Elsevier, Amsterdam (1998 k J- Ferment. Bioeng., 83, 
386-388 (1997). £«P3*£8fc, 79, 71-77 (2001)] #s V^?* K 

3§Ji8©li^ 

*%Wl£s J^T© ( 1 ) ~ (12) tUtSo 

(1) 2tt©d-T^^^SVAlC|S^bfc^h^^^>^e)^^7 , ^K^ 

m% «t v i as a 2 a© « - ? x ; m as fctt*©8§###5i>fc:8te- bfc ^ * h- 

^^^^P)^^H*^^^fc^m^rs^^h*©^^(fe« 

<)o 

(2) 2«©a-7$>'R#:5^fcl^b&$>^ M^^Vfr&^'vr*- h*££ 
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- #7 o %tt±©«4«n?*5±i3 ( i ) <Dmmko 

[2] ±13 [i] ©xs-e*Hf*B«>6n»«4«*«Rr*xaN 

[3] ±ia [i] <&rgT*jfv^^ht^^>£:±f3 [2] ©x*§-e?i}Rbfc$( 

%^rtr*at:<fcD»6ti5«^»7?fe*±«B (1) £fct± (2) 

(DfcmMztz&^mMthT^Tzmmttsm't zx-m, 
[2] ±13 [i] <Dxm"d^ifi^^Mm&m^m.nt^j:m. 
[3] ±13 [i] (Dum-^m^tzv^v^^vy^m [2] oigti^ufef 

£^tf£&fc«fcD#kftS0£$refeS±f3 (2) <D®miko 

(5) 2aoa-7 ? ^y^i:^tiii-^bfe^^h K^^xpfey^^i**^ 

£f 3fifc:fc*#-r*«£«ia j x $ ^ P/^y- U A ( Microbacterium )lL WUVK 
frA( Sinorhizobium )Jl£fcfc->3.- ( Pseudomonas ) MtzM-t 5®&4&rgfc 

§±i3 ( 1 ) ~ ( 4 ) ©v>r*u&> 1 -Dwmmto 

(6) ^ ^ PA'^r 'J >) AltltStW^ i'O/^r'J «>A ;Vf^7A 
( Microbacterium luteorum)T-&5±l3 (5) (pgjg&o 

(7) 2a©a-T^y^S^M^Lfc^hb:^^>^^^^7°^h*^ 
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■7jfeS±IE (7) (DMm&o 

(9) a-7^itf77-X 4W^>s 9fr&%yt& y ] )f>s ^U>x 
> N t'JX ^l/^-X ^tMX T^t5^X *-D$/> N 'J^X ^M- 
y»tffc*±fiB (1) ~ (8) (D^fftfr 1 OCD^jt^o 

( 1 0) 2lOa-7^i^77->J:W^ >-C*t)s Y&7?=. 
;W0i/*$>T?fcS±i3 (1) ~ (9) ©v^m^loojmgffio 

(id i$#tj©»t)^s ^«ti©Mtis ^mmowmm, ^mm^Mm. 

ttH^^ft KB#<D«&*M^ S«flHD#IB^*J*IIS 

w-owmmm^t^m^mmn^^^^^mh-t^±M a) ~ (io> 

(12) 2«©a-T S y«<K£^fc*6bfcS>*- h* 
41t5i*^t5WC^5^P^^r'J »>A No. 93 ft 

(FERM BP-08513)s ^£ P^?^ 'J £A j:^t^— ( Microbacterium sp.) No. 119 
$ (FERMBP-08514)s WJVlf^A ( Sinorhizobium sp. ) No.l (FERM 

BP-08509X WJV^ifrA tT-No. 164 (FERM BP-08510K 5>3.— 
ji^b^- ( Pseudomonas sp.) No. 107ft (FERM BP-0851 1) *^>a- ^ 
Xt- No. 108 15^ (FERM BP-08512) o 
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=j - x ^ x 7 ft* x ^ y x n >r > x -f v u j > x 7dijx 
r*;^*x *d$/x 'J^x t;v¥~>> b*?-^x 7*^7 

' Wfc-cftihtf WCR££ftfcv^ #£bvMBiaM*fcbTtt N-^f;v7^»ft 
5. >Ks n-p< U >x n-p< ^;ws 'J x n-p< ^I/-d^ ^x 

;i/-h u rh7 7XN-^f;Mft-XN-^ ^;i/--fe U xn-pWIz-^i^-x . 
N-^f^NX iMf-^-r*^?*:^ iM?-;v-*-n$/x N-**-;i/-'>$> 
x N-^^-7;v^->s N-^^k^f^>N N-^^v-r^^^^fc.ktf 

^bT^htr^y^^^DitaR^^fett^ti^*^^^^*^ • 

-tl'DWiS'^ ^-hFn^'JX r-tKPWrA 0-bKP^> 

p^ >X r -b KD^^D-f >>>> fi-tpD^d'f^X 

X /?-b FP^>7i-^77-X 3 ) 4-^tb'0^r > >7i-iV77rX 2,4,5- 
MJtFD^>7i-;i/77-X /?-b Kn=^>b U7b77X 

Utf-X s-hKDW^X HFn^>7^7^ ^-tl ? D^>f 

p*>X ^-tKD^><J^X r-tKn^U^X 5-tfD^>'J^X N-b 

Kp^S/U^X i9-th , D^>7M-X (5-fcKoWM=>> N-bf'P* 

S/7;i/:¥=X /?-tFD^>t^X ^-tFo^>7^7^ /J-bF 

p=^>#;i/-^X r -b b'P*i/:*;i/-^xfc<fctf N-b h*p^^;^>*^ 
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' ±Ul>itVtr hVUVXDSm&bLXtiLs <b¥&l&m [J. Comb. Chem., 3, 
453-460 (2001), Tetrahedron, 58. 3297-3312 (2002)% 2f] N BM$k [Chemistry 
Biology, 8, 997-1010 (2001K Chemistry Biology, 9, 1355-1364 (2002)&£T] m 

cyclo(Ala-Gln)»?\] <Dfc¥£m&£ £%mg.&t LX&, MT<D%m*$>tfZZ. 

77-)\,?)l#K> mXlts BachemftSlU Product G-1210) £ 2mol/l <Dim.ih 
UT^>^M^r^*;V^{b77n;V^^ ^ > (WT> Z-Ala-Gln £ffi? 0 ) 

%&mz#Zom®mfcmim*m\\\s'cvm £$bfcz-Aia-Gin©*gii£iR 

$ K*WinbT^S/W ^ b'-fb Z-Ala-Gln (fiTR Z-Ala-Gln-ONSu 

K««%iftE«»bTZ-Ala-Gln-0NSu©l»gS*3l»U 
:7K=95 : 5 (DUMLKI&MT&o iS»7i"i7AA-^>51ibts 
cyclo (Ala-Gin) ft^j***fc^ m&mfctZZtX- cyclo(Ala-Gln)©^^^# 

2. *wmi5&xm^n%®&m 

v^Ttl©MtJT*$)oT^)J:<^ ntzmm®, mmLWtem&m 

&tf%Zt1fiX%Z>o 

2 U(D a - 7 \ J WL t LX \± s SV^ bT 5>4r h S? D a 

-T^^-C&tifc^ ^MK^tl^^^s »$b<liL-a-T^y^ D-a- 

6 



WO 2005/052177 PCT/JP2004/017980 

^^tVNL-a-T^y^i7JD-a-T^y^s MVfc L - a - 7$ >> «s D 
*fM8©**t?ffi ^ ft* 2 8® a - 7 5. ^ M&M^ izm^ b fc 5?* h 5? 

KOffl^ b < tt 7 0 %W±s <tDei<ii80 %W±s $ & b < f± 
9 0 XfiUls b < 9 5 %&±x ft*)*?* b < fc* 1 0 0 %T'&3$&«fc 

& £ § So fc£ U New Frontiers in Screening for Microbial Biocatalysts, 
p. 201-210, Elsevier, Amsterdam (1998), :j3J:tf4#WIB 62-208297 ^S^BfciB®© 

2ffi©a-T^/M* s 5V>{3lS^bfe^^M^^^^>^^^^tiS^^7-^ 
FtiJoSlioy^PCll^JlliN 2l0o-7^SSSA> BilU A£B 
V% b fc h ^7 y > *> b fc y"V77- K * A - B , * £7J B - A 
K^fc^-f) £Ltz£%, ^bfe^^^KS (A-B + B-A) 
C^t5A-Bs *fcl*B-A©i]'&4V>"5o 

o.5~5g 0Mifc±»t«i*MU tt±««»«ftM-e 10 M~ 1 

W^tlittfr^ l~30#H3$>gbfc^ 0.05~2ml©_biB«^ 2«© 
a - T $ J &#S^ CHS b S> > * nfl— £ fc R&ftffi £ b 

TStf«*338* (OTs DKP ^*33^fcW"r)'.fc£tf U 25~60°CT' 1-5 

±fB^BV>3^ r-t^^>&> 2iOa-7^ yKtfS^fctt&bfc^-ir 

h s> > * & tfs c t ffin % £> o 
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6imntLx&, te-^s 7?n-^ **d-;* n ^yyy^x^yy 
. u ymm—ti u ^ a s u >^-* u a. v >^^^>> a. 

is t> A3££ & £ z. t ifiX £ £ o 

t^^>»VAfc»^i£ii£«U 25~60°CT- 1-5 BP^«-T2>o DKP <£mm 

L^m^M^r^^tiz^\)M^^h^^^y^M<hT^m^^mt^m& 

±i3t$Hlf;If^«^Sil:i^tt 25~60°C-r- 1-5 BP^ig#bfe^ 
ttlU 25~60°CT1~5 Bffis Mm%mtZ>o 

i^ft©£&-c-fcc>-tfc«fc <jj^raitft^D7 h^7^^f-*fflv>^^^^ 

±IBT7iiRbfc@«*^«^lfe{C^UT 25~60°CT» 1-5 BTO#tfc^ 

i~5g/i ©y* htr^^^^^wr^^sifet i &&nm.mmhs 25~6o°c-e i 
~5 Hmum%mirz> 0 %mmT&, tgm%)*M>bfrMLxmfoziB\uu &&&& 
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B#*aMSbfc»6Htx «atfiwpufc«x fi«#«-e 5~50g/i t^s^a^ 

1 — 5g/l fcfc**5fcy*hK^$;>STObTRJ^4WKUtt 

a©** 25~6o 6 ct- 1~24 rihu m j t>fr£is&T&* sj*y»r«s 

(FMOC) ft b HPLC #*f 1" a & fcf 4 C #T« § * . 

±IBbfc#&K«fc DlBtfTet a*»ii8©«4*i:bTttx«!*«^ ^n^y U 
A( Microbacterium )Mx W u >/ P a (Sinorhizobium)Ji £ fcfc*^ — 

( Pseudomonas ) JRtJB-rSHfttttSftWSCktft!^ ^ ^D^r- U £ AJSOS 
•rSMtl^bTfiS.^n/t^^U £A Ji^-a-^AfMicrobacterium luteolum)& 

i!)I^fcft> ^D^r'J^A ;Vx^vA No. 93 
5 £p;^t-V £A ji-^K— ( Microbacteriuni sp.) No.llSflU Wy*/K 
£A x * V- — ( Sinorhizobiuro sp. ) No . 1 ffu J U V ^» ^ x*K-No.l64£fcs 
^-l—I?^^^ ji^k— ( Pseudomonas sp.) No. 107 K^E^X x;*, 

k- No. 108 flu *J;Vcn6©B»0«l«i»«tJ;O»&n*«a«> -ti*>0« 

0Mtt0lH^^*^t*o 

±«ij»5,^|i*nfcNo.93*«fcVNo.ll9*H:, ^«WB*0*g*N Wftife^A 
IBttWefcofcoNo. 93*M3<fctFNo.ll9fflc«kbW«bfc^>' ADNA%»SfcbTs 

Lett. Appl. Microbiol., 15, 210-213 (1992)fcfB«© 16S rDNA j.x/n'— ^/7^ 
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T-r-29f £'1492r ^^-fT-fey h£bT/IH\ ZMtUDWfcO 16S rDNA 
EEI&IIMIn ^bfcoPCR^^EioSap-IT(7T;U , x'^Ttt^) *JflVvt*l»U 
*ISgE«?fe£bfco 
*^UfcNo:933Hufe«ttf No.ll9»© 16S r0RA*4HEffl**iX*ft*xi;— fcLT 

o^^d^^u ^Ajgtjgrsai^i© ies tdna fc^ffinttftfc-raEfcjW* 

E^tifco *£T\ pmT-^^-^*6H3IK«©16SrDNAi2W*3l#bT*Jtt 
«P«f*ff3&ofeo rRNA ^©2«#HiflMR*iin*bfc^MT7-f p< > h 7 7>r;i/i: 
bT&#bfcM»M«©IB?!Jlc*rbTs No. 93 |fc|3J:tf No. 119 ftOWMZ^^T 
7-f^>bMV7 b clustalW (EMBL © clustalW ^£>P— 1*-*M b cfct>A^) © 
profile M=i-$ffllvCfifllbfco 
flsj^Stifc^'f * > b&Sfc PHYLIP /ty4r — ^® dnadist /P^A 

(University of Wshington, Felsenstein Lab ©^£>p— K*M b<fcDA^) £ 
/BVvt**T© 2 7^^-^-«-c5< : &Mra©3lfeEg^^I+^bx neighbor 7d 
tf^A (University of Wshington, Felsenstein Lab ©^>>>d— b*-*M b£t)A 
^) *ffll>Tpei»Jj&&ftfc:«fc*SttH«©JII^*ffJ5:ofeo 2Mfctt©ffii8fck NJplot 
7"n^A (Pole Bio-Informatique Lyonnais ©^£>P— b*1M b£t>A^-) £ 
fflV^Tfr&ofco PHYLIP 71 y *r—i?<D seqboot 7°P^A£ffl^T 100 -fey 

b©HMiai*fT &l\ 7- bX b 7 y Tlft^Sfc «fc53R«SW©#^tt©Mllfift%*K 

trvrt&r-V £A ^-^^>^>X ( Microbacterium oxydans )^ £££^ ^ p/1^5 1 
U>i7A VryTis^yz ( Microbacterium liauefaciens ) bM&TTftM-Z&ZZ 
t&mUftito £fcNo.93$a±> ftt^oWJ^ ^^^ACiB^jfcSMft 

tt**ns<N ^o^** 93%cD> r -bx h^yrt-cj^Jife, b^b 

No.93 t^^feuti?, 4ltt®«ii»ti < x iti&a«M#rt©. 

^cit\ c:ne> 3 m£ No.93 m®m]/^)\'®frM¥ftMffi**MteTz>tzti>^ 
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i/X>7><D&&mi*Mti(1i) WBm&R IF01574 ^ N IF01558 6*fcx IFO15037 
it^itUtn'J^/^r'J^A Vl\/#%i3 2x ( CorvnebacteriiUD 
glutamicum ) ATCC13032 ft&JB^fco &Sttfr «fc D *V A DNA £tt 

mU /W 1*0**0^1*4 h&^T*6KbfeDNA*ISiftfcffi^fco 

DNA/DNA «HHCD^^ No . 93 fttt ^D^r'J^A A OS¥«T* 

$.5 IFO15074^J: 97XW±0lSV>DNA/DNAffiPH4S^bfeo £2^ 16S rDHA*ffi# 

/S^'J^A U^7TS/x>^©a£Smi:©Elt'feJt«fi9SE^ DNA/DNA ffiRtt* 
^bfc#x *©tttt 50^60% fc5ffiBS«©S»liBfcfH»*nS DNA/DNA ffiEHBfcH 

±ttfr 6 b fc No . 1 <fc V No . 1.64 ffi$m&<Dt£&s t?^ A l£t*<D#S 
T'fe-^fco No.l No. 164 tt<fc DWSlbfc^A DNA fc^ft^^Mfc bTs 

±IBUfc;&*fcntll©#ttfc«fct>N =&^©tt©l6S rDNA^#fE^J©t^*iB?!J£ifet 
U Blast tWHfc«bfcl:C 5s a7Df >^r'J70W U 1/1*^7 AUfcJRfa 

i6s TMkmmt^m&z^tzzii&mmztitzo ^£t% frna 

database fr*>M@fi©16S rDNAIB^TObts ±IBfcl^©;fr^*C3SflSJi?*r* 
fr&^fco W&ilfcs W U\/e£AJK0®l*fcJRtt#£^J*U w U 

V^tT^A ^El/l/^^ ( Sinorhizobium mdrelense ) jg.fct^xvi/^^— 7F^U 

( Ensifer adhaerens ) fcffia&TjfilftTfftofco x>^>7 7-Ii^ 
£AJIi:bT3;£:&£ti3^£T-;fc3i: ©»S*aiW^»^3tffl©JSa«^*«' 
mSM^tlS^tiTV>5 [Int. J. Syst. Envoi. Microbiol., 52, 2337(2002)] o 
M±<Dfflmft1Gm£m&&tottg%&0f2M£.&'3%s No.l*fc:fe«fctf No. 164 

±«fr&#$£bfcNo.l07tt:fc<fctf No.l08»(±s BM&0$££s ^AKttOfll 

®T-$>ofeo No.l»=fct5No. 164tt<fcDWbfc^yA DNA ^^n^tt^Mtb 

±abfc£&fcia«0#$£fc«fct>N #^0&©16S rDNA^iB^JO^iB^J* 

&£bs Blast Wmfc&hfctZ^ r rDr^^r U 7©i/a- K^t^Itl 

f 16S rDNAffiJUtWV^HttftW-fSilk^fllrB^tlfco ^^T\ rRNA 
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database 'd>&M%Sa<Z> 16S rDNAK8l*8tf§bTx ±I3fcPa©;£&T^#6fl?#r£ 
firfcofco ffiSftfcfcx l/^-Y^i-^m^W^^W^^mu fttis 

z.— Fti-Z ( Pseudomonas graminis ) i:i»t)£i:t^of:o 

tt±©»«S»*f»**»&N No.l07&££tfNo.l08*fc£^i-^;)-* x*£- 

( Pseudomonas sp.) iilql^bfco 
^P/S^y^A ;Vr^7A No.93 ^ ^D/^r'J^A ^XtT- 
No.ll9#U WJVm i^K-No.l^ WUVm x*t?-No.l64 
S/a-h*^« No. 107 ^MSi^a-H^:?-;* MK- No. 108 

ttttx b**afc*r3V^¥J^l 5^10^17 Bfd"W"CaiftffjR8cA0ltft 

ffitt&fffflEff «rW44WW6-b > * - B^S^^mo < ttrU* 1 T i 1 #ft 1 
^6 (SH£#^3 05-8566) ^ ZMti FERM BP-085^ FERM BP-08514 N 
FERM BP-08509^ FERM BP-08510. FERM BP-08511 FERM BP-08512 t bT^rftS 

3. *mM®mmm 

fcfflV\|«BR«l*J: V lt*)b<ii2iOa-7^it fc&^©i§#te#£iMc: 

wry* he^y>#^y^>#sv>fc»£bfc$>4r h 
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Kt^%*i**1-3*&tfli:bTt±s B^4frtfftftbft*jB&*U &X«u 

mmtLxte, u ym$&—tj u^a, u u *a s u ^rt^^a^ 

fc):15~60'C#J;<U tt*l$H& »#5l3lffl~7 BM-rfc** i&H* pH J* 4-10 {C 

ffiz-rzo ph ©mas &*$&©$^ mm^ mm*)^*? 
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i}^7?Y®&mm^%^t>tiZ>B%M\±, »^h^7^>^^ 30°C 
•C- 1 ««C 1 mmol <DW7* K££$T*> £ t©T-£3rS&£ 1 3M£ (U) h Its 
1 iU/IMOOO U/lUftDx ffi;b<fcJ:10 mU/l~100 U/l ©itgTffl^£o 

ssce& 3 1 a* l < & 2 a© « - ;m%tz& : z(DmMfc&^ t & 

Kfc£©:P$ h-^^&fetfSifc^T-tSo Sfcs gillie LTffl^fc^$J©*g 
U-C4)«fcV>o #®?Stt^lfcbTl±x # y ^^x* 5*^1/7 (03*. 

jttt3b* L #> F2-40E. a*amtSH) &£©#^:*>^#fflrSi4£!k 7^D^Vv 

7^> fb n B#»«t») •&¥<D=.mT$>m-&& smt^?* 

ssa, aimo.i-sog/i ©iurr-fflv^n^o lt&s * 

o.i-5o mi/i ©i&grejBv^nao 

K©£jaRJ6HU *tt«fl^ pH5M0 N #*L<l±pH6~9s 20~60°C 
<D0kftH 1-96 B^frSo B^EJfcfcfclvtx MCJSUTS?^^- F©#fl?££P 
#Jf*fc«)taMb3^b (CoCl,) ^©^TOs EDTA*©*l/-h8J> 

®m © J: tf«t$i#& J: ^> T fir a - J: # T* § « « 
4. #»81©«£«l 
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*%W<DWL&®tLX&, ^P^xV^A il/r*7A No. 93 (FERM 
BP-08513X ^D^r^A x* tf-No.119 #MFERM BP-08514) N */JW\* 
£A x^^-No.m(FERMBP-08509) N S/y'J N /t^A x*fcT- No.l64$;(FERM 
BP-08510X ^a-K^e^-^ x*£-No.l07 & (FERM BP-08511) £J:^>i-F 
t^-^ x*e- No. 108*fc (FERM.BP-08512) S£ fc#T-££o 

UT fc #fgBJ§©fUiS0»l *5VT *#PJ3& £ ti £>HJI&0!l {cRB^^ ft3 *>©-?: li&l^o 

[WTs cyclo (Ala-Gin) fcffcT] ttOT©3Erttfc«k DSISibfco 
50g © Ala-Gin (Bachen tt8L Product G-1210) £ 200ml © 2mol/l -zfcK-fb^* h U 
^ASIt^ilfc^ 51g (0'<V^m^*M-;^O7'f KJ: 150ml © 

2ioi/i zHWb*- h u «>A««*winbTaffl-e 2 i$«!$bfco m®WL£m*m* 

mZT pH2 h-rSC h£ «fc tK ^>^;W^i/*;i/^M[l77rj^Jl/^ ^ > (UK 
Ts Z-Ala-Gln ©*SH 85g £Ifcf#U Ha»**feo 

35g©Z-Ala-Gln©^H£ s 200ml © H,N-^^^7*M7^ b* : fSi 
f-;i/=4 : 1 ©gftfcigJBbfc^ 12g © N-t h*D=¥->i^>W ^ K£»bfco 
£?>fc 22g ©^^P'v^l/fc^MW 5 K£»bfcgL 50ml ©BE®x^;i,£ 
«H0bTffii-C12l9IBffl|«sUfc. »t 1ml OMailim jftjlU 
Jh,fc***«Ea*6bTtf $ hMbZ-Ala-GlnCOTsZ-Ala-Gln-ONSu «f ) 

©*gH30g£3tf#bfco 

& flense v 7°d tr;i/T;i/3-;vT-^#b> Kiut^^tife 23g © 

Z-Ala-Gln-ONSu©JigH^ 300ml © 95%^^y—;i/zK»t^U 500mg©;l^ 
>7A*-^>^«LT^ST' 12 ««bfco IMC 100ml ©*£Jn*fc^ 
tt&U i?> tlfclttliff ili It^i&HII Ifeo ife B B § 200ml ©^^y-;i/ 
i: 30ml © h 'Jx^l/75>i>?.S:^»liltSfit 12 B$M#Ufco^$£ 
£»»bTft&ftfcieil£s **>>-;i/-C$5fei*Lfc&x tt«U cyclo(Ala-Gln)©^ 
H8g£mf#bfco 

7-f-(HPLC)*/Bl\ JilT©^{cJ:t)firofee 

S?-JrMf^y>fc Aminex HPX-87H -f * >S5tfe* ^ A (7 . 8mmIDx300miik 

jir-^v b U-Xtt»)*ffiVNT^«fs £*bfco ^«J*itC& 5mmol/l © 
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fflgt fcTMs h-hU;i/*7:3T?S^Ufc^*fflVNfco^l^©aa[tt0.6ml/ini^ 

CHPLCC^«fLfc. FMOClNWMbfck 100mmol/l ©*>?KSIffi$ (pH9.0) "Cif&iRL- 
fcgfcftts ^gM© 6mmol/l ©>DD*1 9-7;i/*Ur:;M^;i/(FH0C-Cl )^P-fe h 

+>->Jf£& D RSt< 2 HHSDSSUS^ &TSfc^§«© 250mmol/l O^^il 
mWL (PH5.5) iiT-fe h-hU;i/0 3:lOS^SAP^.N FMOC-fb&J&i: bfco 

& EMOC ft»K#4*s Develosil ODS-HG-3 *^A(4.6mmIDx250mnis SW-fb^^fcSi)* 
/fl^T#*K aifeo HPLC »*f©^fct±x ^7 , f-K*«fcU f K3|BHc:^t^tiS 
^t/Ott^tC «fc D s Tf3©sS#( 1 ) * fctt*fl i (2 ) Sffi V^fc, 
£#(1) 

&KrtBCfc*N 20mmol/l©U>^7 > >^-^AMffi^(pH6.5o 7 > > i E"=7 , *-e pHW 
Sl)^*7-;i/©*g£-i:b# 17:3 (O^mnhhT^ Y-Y V)Vb7k<Dm&tb& 9:1 
©j£»*BB*fliV>fc« ^ttffiO«E«tt lml7£\ ^S&ffiA£&S&fflB©*B£-]fcfc*x 0 
#©££ 82:18 T?fcDs ^©& 30 #frttTs 1:99 £T*It»«ft£-frfco *7A 
.SJS(i40°C, Jftg|tES2S4nflk ^tB^S 630nm ©IMtBt^bfco 
&#(2) 

^SWBfcBU Bml/1 MM (pH3.6 0 h 'Jxf;V7 5>t pH Wg)i:7 > -fe h 
U;VOS^Jt3bs 8:2 <D®mm C 6ml/l (pH3.6 c KUa^T^ >"C pH 

mm) 1 7* h - h U ;i/©^it # 3 : 7 ©Mffi D fc o£ttffl©8E£tt lml 
gPftfflC fc^S6fflD©^tttt N 0^Ofct 85:15 T?*Dn*©^ 25 ^A>t7Ts 0:100 
i;-«Si£l$«'fb£-frfco jb^ASKfcUOU ttjBtfcK254n* *fcffiifcl 630nm ©m 

(1) : ^>7h^7^>^»<b-r^t67J§*-r§»tJ©77 , ;-->7* 

±«&&ifcu & 2g ©^±m§^@7K lomi izmmvtzo m±tmmm*mu~e 

30 ^BBH^ A»tfiSU lO^BBftlibfe^s 0.1ml ©±««&; cyclo (Ala-Gin ) 2g/l 
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-i-YWk lg/U y>»=^k**U«>A 0.5g/K SfcR^*2">A (MgS0 4 -7H ? 0) 
0.5g/K mm. (FeS0 4 -7H 2 0) O.lg/U JHb*;i>$">A (CaCl, • 2H 2 0 ) O.lg/K 
(ZnS0 4 -7H 2 0) 0.88mg/K (CuS0« • 5H,0) 0.393mg/U ttflj7>* 

> (MnCl 2 • 4H 2 0) 0.072mg/ls *^E!> (Na 2 B 4 0 7 ■ 10H t O) 0.088mg/l s U f^W. 
-ry=£-t>lx [(NH 4 ) 6 MoA4 *4H a 0] 0.037mg/K O.OOlmg/U 
^lf> 0.002mg/K hf>i*;v^A 0.002mg/K bf U K*S/>*SK 
0.002mg/K O.OOOlmg/U p-7^SMl O.OOlmg/k 
0.002mg/k £55 15g/K pH7.2: fc&ftU 30°CT' 2 BF^#bTP P^-£tBJ?S£ 
■&fco |3Dr-§, 2g/l © cyclo (Ala-Gin) £<a iS^Jgtfc A, & «fc V 
cyclo(Ala-Gln)£^3;&V^7^}feA U 30°CT* 2 Bffl^lfe. 
cyclo(Ala-Gln)^tf#^*feA-r^WUcyclo(Ala-Gln)^t&V^^ifeA-C 

&£Wb&V^I*£3Iftbfco 

«^15g/lsPH7.2](c^bT30 o C-eiBP^«bfc^?S^ilbAC^^-^ 2g/U 

»T>^-e7 a 2g/u u » *a ig/u u u a sg/u 

«BKt^*S/£A (MgS0 4 • 7H 2 0) 0.3g/U WBfo (FeS0 4 • 7H 2 0) lOmg/U «t»^ 
># > (MnS0 4 -nH 2 0) lOmg/ls t'^rfi/^^A [(NH 4 ) 8 Mo 7 0 24 • 4H 2 O]0 . 037mg/U 
(ZnS0 4 -7H 3 0) 0.88mg/k KM (CuS0 4 • 5H 2 0) 0.393mg/k ^fb^># 

> (MnCl 2 -7H 2 0) 0.72mg/ls (Na 2 B 4 0 7 • 10H 2 0 ) 0 . 0 88mg/K ^-r^^^ig 
O.OOlmg/U 'J #7 ^ If > 0.002mg/k ^> h^>g?#;i^>£ A O.0O2mg/U K »J K 

0.002mg/k tT^> O.OOOlmg/U p-7U^III O.001mg/U -3 
0.002mg/O fc2g/l cyclo(Ala-Gln)«fl[]bfc40ml ©i£^r& 

fcs m3Bbfc=iP--©ie^^**iau 300ml g©:7-7;*3£mvt 30°CT'l 

cyclo(Ala-Gln)ft»iTi'rste**W'rsM»i:braiRbfco 

(2) : cyclo(Ala-Qln)*^»-r5il*«*r*«^«l©^^ 

HJS^JlT-^bfcS^^^^ifeBt^bt 30°CT» 1 BH«f*bfc8M fi£ 
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3ft©Sft£ 2g/l © cyclo(Ala-Gln)£#Wf 3 40ml ©$#3&ifeAlcffiSU 300il 
7?Zn%m^Ts 30°CT 1 BF^ S &Hig«bfco Ut&mmZMMMtt .OOOrpnu 
10 bTSft£i*$£-S\^Sft£ 0.85%©^fb:?- h U £ A^tWttS 
n>#H(8,O00rpnk 10 ftm)Zt%>UWZ 2 ®|g D & b fcgL f#£*i£®#£-80°C-e 
lB^SjC^bfco 

gi$^Sft£m&T*iil8?bfcgU SM#M#$J 20g/l £££ £5£ 50mmol/l CD 
U U £Al&g®$[(pH7.5)£I^b*:o 0.9ml £cfctf 10g/l CD 

cyclo(Ala-Gln)£^tf 50mmol/l ©1) yM* 'J £A||ffi$(pH7. 5) 0.1ml ^ 2ml ^cd 
T^ttv ^^i-^XtlTs 30°CT 8 ftRik I4>frl:Illfco S^^JI'C.^ 
$t(10,000rpm, 10#ii)bfc^ ±?l£ HPLC £T##t bfco 

^©*£JHs <©£«"? cyclo(Ala-Gln)©M>J>#fg#>e>*ifco fllfctfs S*E3 
nt^Vttk frrX^J* No. 93^, ^DA*eP<;<>A No. 119«U is 

No.lfts W U^t^A i^t:- No.164^ ^>a-K 
No.l07^*cfc7J$/a-h^^^ No.l08^©£jfo$re 
fck ^-rn% 8 l$IH-CJKJ0.5g/l© cyclo (Ala-Gin) #M&bWfc 0 

cyclo (Gly-GlrOfclfc-f] ©#$«& 

|Ql8^2TfWaftbfe^^n^5 i i;'>A ;^7A No. 93 *fc©$Jgi&#P®{M 
m 0.9ml £ «fc rj5g/l ©cyclo (Gly-Gln) (BachemttSS) S^tt 50mmol/l ©U >^ 
*U£AflStrtt(pH7.5) 0.1ml * 2ml T&oy^^v >73-a-—-7\Z\ : foXs 30°CT* 8 
RIHxIIWCiaibfc.KjSttfta^lKlO.OOOrpi, 10#W)bfcflk±il(f4HPLC 
CTMlffls 8MT-^0.1g/l©cyclo(Gly-Gln)*s^b'tV^feo 

cyclo(Leu-Phe)»T] ©#J5?rS& 

• fSJtefl^HKbfc^PW^UfrA ;i/7t7A No. 93 

W 0.9ml 43J:rj 300mg/l © cyclo(Leu-Phe) (Bachem #80 &$tf 70Kx£y-;b 

0.1ml % 2ml g©^;^ 30°CC 24 BSIWx 

ffi^bfeo SM^^HKlO.OOOrpm, lOflflDbfcSU ±t»% HPLC tt^lfb 
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* tzB^s 24 BSHTeift 10mg/l ©cyclo(Leu-Phe)d s ^UTV>fe 0 
^Jt6^J5 Ala-Gin 

J|«2T-fiS!£bfc^n;^xU»7A ;V5r;t5A No. 93 fttfcfcU^n;^ 
5r>j£A xj*t:- No. 119 0.9ml (C, $litS#*ti^*i< 

2g/l 43ct^.lmmol/l £&Scfc5£s cyclo(Ala-Gln)£«fcU^b3^;i/ h £ W bfc 
lml©S«^2inlg0^^^y^^i-^AtlT, 30°C-e2Ms 
abfeoSJfettSjS't^SKlO.OOOrpm, 10#IS)bfc&x _tiit£ FMOC-fbbfc&fc: HPLC 



lift 


(mg/l) 


(mg/l) 


No. 93ft 


37 


• ND 


No. 119ft 


29 


ND 



*?n^*xU£A ;Vr^7A No. 93 ft* «fct^ ^n/S^x »j £A xX K— 
No.ll9ft# cyclo(Ala-01n)*64i« , r*y^^ FK«S«>577-;|/W 5. >© 

ie-&(iioo%-e$»ofco 

HJte^J6 ^l/n-^7-> (Gin-Ala) ©£g 
H»J2T«bfc^y UVUffrA x^K- No.lftx WJ^/WA xXtf 

- No.l64«U S/a-I*^ x^tT- No. 107 fttfcfi^- xxfcf 

- No. 108 ft©«^II8?S«?i^ 0.9ml £ N ^JK^ft^ft 2g/l 
10mmol/l CfcSASfcN cyclo (Ala-Gin)* £ TJ< EDTA &«»Qbfc 1ml 2ml 
®<D77Z?y??-3-~7fcAtiX, 30°CT-2Ms »^>*»JcJS*Ufc« 
^C^HdO.OOOrpm, 10#H)LT*#*«5iR*tf* ±»* FMOCHbbfc^lc HPLC £ 
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m2m 





(mg/l) 


(mg/l) 


No.ltt 


34 


92 


No.l64*fc 


27 


187 


*/:x— x*e— 
No. 107 ^ 


11 


163 


N0.IO8& 


11 


150 



W;*/K£A x^tr- No.lflU W WtT^A xXtf— N0.164J& 
-P^X xx K- No.' 107 m%&V$'3--\ s: £l-Z xx No. 108 

ft**l73Jk 87%> 94%43«ttK92%T-$)ofeo 
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<)o 

2. 2a©a-7^®#5^a®-£bfc^ M^^^^>^^^^7-^H^^ 

7 o %^±©^%-c& attest i is«B©Mst&° 

3. 2*t©a-7^y^#S^fci&Si^bfc^ h^^^>^^^^^ 

[2] ±sb [i] ©xg-c^w*sB«>&n5«4«i*a#?f axs N 

[3] ±IB [1] ©xg"CffiV^fe^^ h^7y>i:J:l3 [2] (DJimrMULtcW 

[2] ±ib [i] ®jLm^&WM®*Mm&m*miR-?z>*M< 

[3] ±IB [1] ©lS-Cffl^fc^hK^5S?>i:±ia C2] ©XSTMfcbfc* 
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$ ^p/^t U tf A ( Microbacteriuni )M. 
A( Sinorhizobiui )JB^fett^3-— Kt7 (Pseudomonas) JSfcJRfStiSiftlT** 
fl|$g! 1 ~ 4 1 EfcfBttOSBgifeo 

6. ^^D/t^xUl>AJifcllt'*Ut4** J N ^D^^iJ^A ;i/f*5A 
( Microbacterium luteoEUi)tfeS^^5l3l80®{JiSo 

7. 2 a© a - ^ ^ &#SV^ t fe ^ h V > i* £ ¥^7?- h* 

9. a-r^y^s 77x>, ?>^x ^»;^>s a*d> n 

x -feux 7>i/*-x 7^^^^r>> f-D^>> N u^x 

J KTffcSSI 1-8 ©V^ftfr 1 IRfcl3f&©Mjg&o 

1 0. 21©a-7^i^ 77->i:^^^>-e$)!3s SJ'VT*- K^T^ — 

i i. ^^©^ati^x j&NftKDgttfk ^*%©^»s 

KBtt©*^*^ RBft:©»3R*!Wl«l*fcH:ee<*:0H^«lN 3ilMi®B#© 

0-rsn***-rs«^ ! »-??»5^^D^^7 t ue'A .^^a N0.93 4$ (ferm 

BP-08513X ^P/^r'J^A ( Microbacterium sp.) No. 119#fc (FERM 

BP-08514) s ^y U^tT^A b:-( Sinorhizobium sp. ) No . 1 £fc(FERM BP-08509X 
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i/ ;'W\Zt>k xX£-No.l64 ft (FERM BP-08510X 3/* 
( Pseudomonas sp.) No. 107ft (FERM BP-08511) -iS&VPa. 
No. 108 ft (FERM BP-08512) o 
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